Reversal of stathmin-mediated microtubule destabilization sensitizes retinoblastoma cells to a low dose of antimicrotubule agents: a novel synergistic therapeutic intervention.
To explore the possibility of stathmin as an effective therapeutic target and to evaluate the synergistic combination of stathmin RNAi and the antimicrotubule agents paclitaxel and vincristine to retinoblastoma Y79 cells. RNAi-mediated specific inhibition of stathmin expression in Y79 cells was shown by real-time quantitative RT-PCR (RT-Q-PCR), its effect on cell proliferation by MTT assay, cell invasion using matrigel, microtubule polymerization by immunohistochemistry, apoptosis, cell cycle analysis by flow cytometry analysis, and the changes in FOXM1 protein expression were studied by Western blot. The effect of combination treatment of stathmin siRNA and paclitaxel/vincristine was studied by assessing cell viability and apoptosis. Short interfering RNA-mediated transient stathmin downregulation resulted in a marked inhibition of retinoblastoma cell proliferation and cell invasion in vitro. Stathmin inhibition promoted Y79 cells to G2/M phase, and ultimately there were increased apoptotic events as evidenced by higher caspase-3 activation and cleaved poly(ADP-ribose) polymerase expression. Cells transfected with stathmin siRNA showed long and bundled microtubule polymers and sensitized the Y79 cells significantly to paclitaxel and vincristine. Stathmin may be a pivotal determinant for retinoblastoma tumorigenesis and chemosensitivity. Strategies to inhibit stathmin will help to enhance the cytotoxic effect of paclitaxel while reducing toxicity (or side effects) to normal cells caused by high doses.